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Background: Detailed data on oral health in the adult population in Northern Norway has been 
lacking. A number of national studies have reported a north-south gradient in oral health in Norway. 
Various governmental reports stated that oral health was poorer in Northern Norway, specifically in 
the municipalities where the proportion of the Sami-population is large. However, no scientific 
proof of that currently exists. Moreover, no study of self-reported oral health and its determinants 
has been performed in Northern and Mid-Norway.  
Aim: This study sought to investigate different aspects of self-reported oral health in the 
municipalities in Northern- and Mid-Norway with mixed indigenous and non-indigenous 
populations and assess behavioural determinants of self-reported oral health. 
Materials and Methods: The questionnaire data from the SAMINOR 2 (2012) was used. The 
study population consisted of 11,325 subjects aged 18-69 years-old living in 25 municipalities in 
Northern and Mid-Norway. Response rate in the SAMINOR study was 27%. The study sample was 
described according to demographic and behavioural characteristics, area of residence and 
prevalence of good SROH. Logistic regression analysis was performed to assess the determinants of 
poor SROH.  
Results: Seventy-three-point five percent of study participants reported good oral health. Daily 
smokers had a 2.63 times higher odds of reporting poor oral health (p<0.001). The participants that 
brushed their teeth seldom at the age of 10 were 2.59 times more likely to report poor oral health 
(p<0.001). The participants residing in the Sami-majority area had a 36.4% higher risk of reporting 
poor oral health (p=0.002).  
Conclusion: The prevalence of good SROH in the study sample was few percent less than the 








predictors of poor SROH. Area of residence was a significant predictor of SROH due to possible 






































Oral health in the adult population in Norway has been substantially improved over the past 
decades (1). Presently, there are fewer edentulous people compared to 30 years ago (2). The 
proportion of caries free children aged 5 and 12 has significantly increased (3, 4). Norwegian health 
authorities prioritize equal access to health care services for all inhabitants of Norway (5). Provision 
of free dental services for children, adolescents and adults with special needs is one of the 
governmental strategies aiming at the reduction of inequalities in oral health (6). In recent years, 
social inequalities in oral health have been reduced in absolute numbers and the difference in oral 
health between the highest income group and the lowest group has decreased (2). However, the 
disparities in oral health still apparently exist across socio-economic groups and geographical 
regions of the country (1, 7-9).  
 
1.1 Oral health in Northern and Mid-Norway and Circumpolar areas of 
other countries 
 
A number of studies suggest that general health is worse in circumpolar areas compared to 
more southern areas (10-12).  However, there is little information about the north-south gradient in 
oral health. A study on oral health and dental services in the Barents region concluded that people 
living in this area experienced difficult access to dental services. This was due to lack of dental care 
personnel and economic constraints compared to those living in more central regions of respective 
countries (13). The report on oral health in the Inuit people living predominantly in northern Canada 
showed that they had poorer self-reported oral health, more frequent food avoidance and more 








 The data on oral health in the adult population in Northern Norway has been lacking. 
Epidemiological studies on oral health in adults are primarily available from the Trøndelag and 
Oslo studies (3). Other studies on oral health target a particular population in Norway. For instance, 
Henriksen et al. analysed the oral health status in elderly people living in the different regions of 
Norway in 1996-1999. For this age group, they found a clear north-south gradient in oral health. 
Moreover, the improvement in oral health over the past 25 years was greater in Eastern and 
Southern Norway compared to Northern Norway (9). The report of the Central Bureau of Statistics 
(CBS) 2010 revealed the same gradient. People living in Northern Norway reported poorer oral 
health, fewer planned dental visits and less satisfaction with access to acute dental services than 
those living in Southern Norway. In Mid-Norway, those living in Trøndelag had worse oral health 
compared to those living in Southern and Western parts of the country (15).  
Historically, there were fewer dentists in Northern-Norway compared to the rest of the 
country. Educational capacity in Norway was low and dental specialists were mostly recruited from 
abroad (Scandinavian countries and Germany) (16). Another problem was a high turnover (up to 
29%) of dental specialists in 1991-1997. In 1998, one out of four dental clinics in Northern Norway 
did not have a dentist. One of the reasons was outmigration of dental specialists from the northern 
counties(16). In 2008, Northern Norway reported the highest number of vacant dentist full-time 
equivalents in the public dental health service: 31.8, 26.9 and 21.2 percent, in Nordland, Troms and 
Finnmark, respectively. By 2011, the proportion of vacancies had decreased to 16.9, 14.8, 14.1 
percent for the corresponding counties which was still higher than the country average of 6.4 
percent (17).  
According to the local newspaper, after establishment of dental education in Tromsø, the 
employment of dentists in Northern Norway increased (18). In 2016, Troms county had the lowest 








difficult to assess the effect of the increased number of dental specialists on oral health in Northern 
Norway since epidemiological data is limited. The municipality-state reporting system (KOSTRA) 
is the main source of overall data on oral health in children and adolescents (3).  The recent data 
from KOSTRA showed a substantial improvement of oral health in children aged 5, 12 and 18 
years-old living in Northern Norway (20). Although Finnmark county lagged behind the country 
average, there was a positive parallel trend with the overall positive changes in oral health in 
Norway (20). 
 
1.2 Oral health in the Sami population in Northern Norway 
 
A report from the Norwegian government (2007) stated that the worst oral health status in 
both youths and adults coincided with the areas of Northern Norway where the proportion of Sami 
people was large (21). However, this statement was based on the report by the head of county dental 
services in Finnmark (21). Clear scientific proof for the statement is absent since no data from 
population based studies on oral health in Sami people has yet been published (22).  
Sami are the indigenous people living in Northern Norway, Sweden, Finland and the Kola 
Peninsula in the Russian Federation. The majority of the Sami population reside in Northern 
Norway in co-habitation with Norwegians (23). The Sami people have undergone the policy of 
“norwegianization” from 1850 to 1980 which aimed to assimilate them into a uniform Norwegian 
culture (24). As a consequence of the assimilation, many Sami individuals experienced 
discrimination and stigmatization (25). The Sami lost their original culture and language unequally 
in different regions of Norway (26). Now, only a small proportion of the Sami-population is 
engaged in traditional Sami-industries (23). The harsh historical background created ethical 








Sami affiliations in Norway is unknown since the National Register does not provide any personal 
information on ethnicity (28). Sami have their own native language. Ten municipalities in Norway 
have been included in the Administrative Area for the Sami-language law (29). Nevertheless, only 
five municipalities (Kautokeino, Karasjok, Nesseby, Tana and Porsanger) have over 50% of Sami-
inhabitants according to the SAMINOR 1 data (23). They also have communities that are long-term 
proponents of the Sami-language, culture and traditional industries (23, 30).  
 Although official documents claimed that Sami people hesitated to seek health care (31, 32), 
research has not verified any difference in utilisation of health care services among the Sami 
compared to the Norwegian population (33). However, Sami-people may have some challenges 
related to a different native language and culture when seeking health care (34, 35). A recent study 
revealed that Sami people were less satisfied with health care services, namely, Sami-language 
skills of health care workers (34). The Norwegian Ministry of Health and Care Services declared 
lack of epidemiological data on oral health and dental care needs among the Sami population (15). 
The SAMINOR-2 study obtained the data on self-reported oral health (SROH) in adults living in 
the municipalities with mixed Sami and Norwegian populations in Northern and Mid-Norway (36).  
 
1.3 Self-reported oral health (SROH) 
 
Self-reported oral health is widely used in research. This measurement is based on the Likert-
type 5-point scale and identified by the question: “How would you rate your oral health?” The 
answers are: excellent, very good, good, fair, poor (37). The measurement is also known as 
Locker’s global (single-item) oral health self-rating (38). SROH is considered to be a mediator 
between objective oral health status and quality of life. Therefore, it is consistent with the broad 
concept of health defined by the WHO (39). Oral health self-rating is based on self-perception 








oral health (40). Since SROH reflects perceived needs for dental care, it is particularly useful when 
planning supply for dental care services. Self-reported data collection is quicker and cheaper than 
collection of objective data from clinical examination (41). SROH in the adult population in 
Norway has been assessed in the annual surveys on Health and Living Conditions and data has been 
published by CBS (15, 42). Several population-based surveys in Norway have data on dental health 
and particularly SROH: TOHNN (Tromstannen – Oral Health in Northern Norway) (43), Fit 
Futures 2 (lifestyle and health survey in adolescents in Northern Norway) (44), SAMINOR-2 (study 
of health and living condition in mixed Sami- and Norwegian population) (36) and the project 
“Dental health in the North” (45). 
 
1.4 Risk factors for poor oral health. 
 
Oral and general diseases share common risk factors (46). Behavioural factors such as 
tobacco use, poor hygiene habits and excessive alcohol consumption influence oral health (46, 47). 
At the same time they are tightly related to the socio-economic factors: income and education (48). 
Poor lifestyle affects not only clinical symptoms of oral diseases but also oral health related quality 
of life and consequently SROH (49).  
 Epidemiological studies suggest a considerable influence of smoking on oral health. 
Smoking is a risk factor for oral cancer, caries and periodontal disease (49-52). Smoking may also 
affect quality of life via impaired oral health (53). Severe jaw bone loss, greater depth of 
periodontal pockets, fewer remaining teeth and poor outcomes of periodontal treatment were 
significantly associated with daily smoking (54-56). Research found that smokers had higher caries 
experience than non-smokers (55, 57).  








in different countries. For instance, the Swedish snuff (snus) contains a small amount of 
fermentable carbohydrates and a low level of tobacco-specific nitrosamines (59). The effect of 
Swedish snuff on oral health is unclear. The majority of studies were focused primarily on the 
association of Swedish snuff and oral cancer (59). 
 Most of the studies exploring an association between alcohol consumption and oral health 
have a cross-sectional study-design. The findings are inconsistent. One study found that alcohol 
consumption is not associated with poor periodontal health and caries experience in young Finnish 
adults (60). A study from Denmark found a negative association between alcohol use and the 
number of missing teeth in middle-aged Danish people (61). Another study found no relationship 
between alcohol consumption and periodontal outcomes, whereas the association with dental caries 
was significant (62). A study of life quality reported no impact of alcohol consumption on oral-
health related quality of life (63).  
Poor oral hygiene has been considered a risk factor for dental caries for a long time. A 
systematic review investigating the association between frequency of tooth brushing and  
periodontitis revealed a clear effect of infrequent tooth brushing on severe forms of periodontal 
disease (64). Another systematic review found an increased incidence of dental caries in those who 
brushed their teeth less than at least once per day. The increase in incidence was more substantial 
for deciduous teeth than for permanent teeth. However, it is unclear whether tooth brushing itself 














The primary objective of this thesis is to investigate different aspects of self-reported oral 
health in the municipalities in Northern and Mid-Norway with mixed indigenous and non-
indigenous populations. Another aim is to analyse demographic and behavioural factors associated 
with self-reported oral health.  
Specific objectives: 
• To describe prevalence of poor self-reported oral health in the study sample; 
• To compare self-reported oral health in the municipalities with high (more than 50%) 
proportions of Sami population (Sami-majority area) and in the other municipalities in the 
SAMINOR-2 study; 
• To describe smoking, snuffing and alcohol use habits according to demographic 
characteristics of the study sample; 
• To describe dental hygiene habits and attitudes towards oral health and dental hygiene; 

















2 Materials and Methods 
 
The SAMINOR 2 study is a population-based study on health and living conditions in areas 
with mixed Sami and Norwegian settlements (36). The first study of Sami and non-Sami population 
in Norway was conducted in 2003-2004 (SAMINOR-1) (23). Data collection in the SAMINOR 2 
study was conducted in 2012 and included two steps: questionnaire-based study and clinical study 
including a questionnaire (36). This thesis used only the questionnaire-based data from the 
SAMINOR-2. No information on ethnicity and its distribution was available for the present thesis.  
 
2.1 Target population 
 
Both studies, SAMINOR and SAMINOR 2, were aimed to cover populations of all 
municipalities in Norway that had more than 5% of their inhabitants reporting at least one Sami-
speaking grandparent in the 1970 Census (23, 66). The present thesis used data from the invited 
population residing in 25 selected municipalities in Mid- and Northern Norway: Trøndelag, 
Nordland, Troms and Finnmark counties (Fig. 1). In some cases, only selected districts were 
included, based on the density and distribution of the reported Sami background (36). The 
following municipalities were included: Sør-Varanger, Nesseby, Tana, Lebesby, Karasjok, 
Porsanger, Kvalsund, Loppa, Alta, Kautokeino, Kvænagen, Kåfjord, Storfjord, Lyngen, Lavangen, 
Skånland, Evenes, Narvik (Vassdalen), Tysfjord, Hattfjelldal (Hattfjelldal), Grane (Majavatn), 
Namskogen (Trones and Furuly), Røyrvik, Snåsa (Vinje) and Røros (Brekken) (36). All inhabitants 
aged 18-69, registered in the Norwegian National Population Register by 1 December 2011 and 









2.2 Study sample 
 
Altogether, 43,245 people had received the invitation letter by post.  Among those, 1,424 
letters were returned due to technical reasons: either the recipient’s address was wrong or the 
recipient had been moved (36). In total, 11,600 people gave an informed consent to participate in 
the study. Then, the questionnaires were sent out. Fifty percent of the respondents sent the 
questionnaires back within 2 weeks. The reminders for non-respondents were sent twice: after three 
weeks and after four months. Average response rate was 27%. It varied from 19.6% to 35.1% across 
the municipalities (36). In this thesis, 275 subjects were excluded from the statistical analysis due to 
missing values on self-reported oral health and municipality (figure 2) and 11,325 persons 
participated in the present study. 
 
2.3 Data collection 
 
Participants could either fill out a paper-questionnaire and return it by post or use a web-based 
questionnaire and submit it online. The web version of the questionnaire (in Norwegian only) was 
chosen by 16% of the participants (36). The questionnaires with instructions were written in 
Norwegian and translated in three relevant Sami-languages (Northern, Lule and Southern). Both 
types of questionnaires were identical and they were assigned with a unique ID code (36). The 
questionnaire is available from the SAMINOR study web page (67). 
 
2.4 Self-reported oral health 
 
Participants were asked: How would you rate your oral health? The following alternatives 








2.5 Demographic characteristics 
 
Information on gender, year of birth, and municipality of residence was obtained from the 
National registry. Only five of the SAMINOR municipalities (Kautokeino, Karasjok, Nesseby, 
Tana and Porsanger) had a definitive Sami majority, as described by Aubert in 1978, and by Lund 
et al. in 2007(23, 66). The above-mentioned municipalities were situated in Finnmark county in 
Northern Norway. Seventy-one percent of the respondents in these five municipalities (range 91.2% 
in Kautokeino - 51.9% in Porsanger) reported at least one Sami identity mark, and had thus been 
defined as the Sami core area or the Sami majority area (23). The identity marks included i) self-
reported Sami family background, and/or ii) Sami as their domestic language in three generations 
and/or iii) self-perceived Sami ethnicity (23).  
Participants reported gross family income per year choosing one of the following income 
categories: less than 150 000 NOK; 151 000 – 300 000 NOK; 301 000 – 450 000 NOK; 451 000 – 
600 000 NOK; 601 000 – 750 000 NOK; 751 000 – 900 000 NOK; more than 900 000 NOK. 
Educational level was defined by the following question: “How many years of education have you 
completed?”. Participants responded with a number. 
 
2.6 Behavioural characteristics 
 
Smoking status of the participants was defined by the following question: “Do you smoke or 
have you previously smoked?” The alternative answers were: yes, daily; yes, previously; yes, 
sometimes; no, never. Information about number of cigarettes per day and the age when a 
participant started to smoke was obtained. Participants also answered the following question about 
Swedish snuff (snus) use: “Do you use, or have you previously used Swedish snuff?”. The possible 
answers were: yes, daily; yes, previously; yes, sometimes; no, never. Participants reported the 








The question regarding alcohol consumption was as follows: “How often during the last year 
have you consumed alcohol?” The answers were: never consumed alcohol; not during the last year; 
few times during the last year, 1 time per month, 2-3 times per month, 1 times per week, 2-3 times 
per week, 4-7 times per week.  
Dental hygiene habits of the participants were defined by the question: “How often did you 
brush your teeth as a ten-year-old?” and “How often did your parents check that you had brushed 
your teeth, when you were 10 years old? The answers were: once a day or more; Sometimes; 
Seldom or never.    
Attitude towards dental hygiene was defined by the following questions: “If you have 
children under the age of 6 years, how often do you help them to brush their teeth, or check that 
they have brushed their teeth?” (this variable was coded as “check 6”); “If you have children at the 
age of 6-12 years, how often do you help them to brush their teeth, or check that they have brushed 
their teeth?” (this variable was coded as “check 6-12”); “If you have children at the age of 0-12 
years, have you had rules for eating chocolate and candy?” (this variable was coded as “candy”). 
Answers for the first two questions (“check6” and “check 6-12”) were: Often, almost every day; 
Sometimes; Seldom or never. The answer for the question regarding rules for eating sweets 
(“candy”) was either “yes” or “no”.  
 
2.7 Ethical perspectives and permissions 
 
All participants of SAMINOR-2 study had signed an informed consent. The data collection 
and storage was approved by the Norwegian Data Protection Authority (Datatilsynet) (36). Ethical 
approval for the current project was received from the Regional Committee of Medical and Health 








EUTRO-nr: 8030.00108, and Ephorte-nr: 2015/2927-2. The SAMINOR board gave permission to 
use SAMINOR-2 data on October 10th, 2017. 
 
2.8 Statistical analysis 
 
Statistical Package for the Social Sciences was used (SPSS, Version 24.0, IBM, Somers, 
New York, NY). The variables had less than 5% of missing values. Missing values on SROH and 
municipality were excluded from the statistical analysis. SPSS performed pairwise deletion of 
missing values by default for the other variables when running analyses. Descriptive statistics were 
provided according to gender due to expected differences in behavioral and demographic 
characteristics.  
 The variable SROH was dichotomized for the logistic regression analysis as having value 
either poor (poor or not so good) or good (good or very good).  
The variable age was categorized into three groups: 18-34; 35-50; 51-69. Income was 
recoded as three categories: low (less than 300 000 NOK per year), middle (300 000 – 600 000 
NOK per year) and high (more than 600 000 per year). Number of education years was used as a 
categorical variable having the following values: “Primary school” (≤ 9 years), “Secondary school” 
(10-12 years), “Higher education less ≤ 3 years” (13-15 years), “Higher education more than 3 
years” (16 and more). The variable “municipality” was recoded into groups: “Sami majority area” 
and “Sami minority area”. The reason for such division is described above in the section 4.5. The 
following municipalities were included in “Sami majority area”: Kautokeino, Karasjok, Tana, 
Porsanger and Nesseby (Figure 1).  
The variable “smoking” was narrowed down to the following categories: daily, previously 
(previously; sometimes) and never. The variable “snuff use” was recoded into three categories: 








for the statistical analysis as having three categories: never/rarely (never consumed alcohol; not 
during the last year; few times during the last year); monthly (one time per month; 2-3 times per 
month); weekly (1 times per week; 2-3 times per week; 4-7 times per week).  
The variable “check 6”  was recoded as either having the value 1 – “yes” (Often, almost 
daily) or having the value 0 - “no” (Sometimes; Seldom or never). The variable “check 6-12”  was 
recoded as either having the value 1 – “yes” (often, almost daily; sometimes) or having the value 0 -
“no” (Seldom or never). The new variable “Attitude towards dental hygiene” was computed out of 
three variables: check 6; check 6-12 and candy. It had the value 1, labeled as “positive attitude” if 
the following condition was satisfied: (check6=1 OR check6-12=1) AND candy=1. Otherwise it had 
the value 0, denoted as “indifferent attitude”. 
Five percent level of significance was set. Cross-tables with chi-square test of independence 
were performed to test the relationship between categorical variables and difference between 
groups. The distributions of age and years of education were skewed, therefore bootstrapped 
independent sample t-test was performed to test differences between mean age and mean number of 
education years in two groups (Sami-majority and Sami-minority area). Logistic regression analysis 
was performed in order to obtain odds ratios for poor SROH. The following predictors were used 
for logistic regression analysis: smoking, snuffing, alcohol use, tooth brushing at the age of 10, 
supervised tooth brushing at the age of 10, attitudes towards oral health and residence area. 
Regression models were also adjusted for gender, age, gross family income and years of education. 
Hierarchical entry was used to build the final model (figure 3). Omnibus test was used to check the 
overall model significance. Nagelkerke r-square was used to check the proportion of variation in 











The study sample consisted of 5 014 men and 6 311 women. One-fifth of the sample lived in 
the Sami majority area (20.2% of the men and 21.3% of the women) and four-fifths in the Sami 
minority area. Mean age in men was 49.6 (mean age in the Sami majority: 49.7; mean age in the 
Sami minority: 49.6). Mean age in women was 46.5. (mean age in the Sami majority: 47.3, mean 
age in the Sami minority: 46.3). There was a statistically significant difference in mean age of men 
compared to mean age of women (p<0.001). Mean number of education years was 12.89 in men 
and 13.92 in women (p<0.001). Men and women reported education differently: 18.5% of men and 
12.3% of women had completed only primary school; 30.9% of men and 24.2% of women had 
secondary education; 25.6% of men and 26.7% of women had higher education ≤ 3 years; 25.0% of 
men and 36.9% of women reported higher education >3 years.  Income distribution was similar in 
men and women: 13.8% of men and 13.9% of women were in low income group; 35.7% of men 
and 37.5% of women were in medium income group; 47.5 % of men and 44.7% of women were in 
high income group.  
Table 1 describes demographic characteristics of men and women by residence area in the 
SAMINOR 2 study. Among men, there was no relationship between age group and residence area 
(p=0,654). The proportion of men in the youngest age group was low in both Sami-majority and 
Sami-minority area.  Mean age of men was similar in two groups (p=0.789). There was a 
relationship between gross family income and living area (p=0.003). Education groups were related 
to living area as well (p=0.020). However, mean number of education years among men did not 
differ in the two groups (p=0.560). The differences in income and education of men living in Sami-
majority area ware minor compared to those men living in Sami-minority area (Table 1).  
Among women, age group, gross family income and education were significantly related to 








was the same among women living in the Sami-majority area as compared to those living in Sami-
minority area (p=0.260).  Although the difference in mean number of education years was 
statistically significant (p=0.010), it was not substantial (14.15 years in Sami-majority area and 
13.86 in Sami-minority area). 
 
3.1 Smoking  
 
Table 2 describes men and women in the SAMINOR 2 study according to their smoking 
status. Prevalence of daily smoking was 17.5 % among men and 19.1% among women. Forty-point 
two percent of males and 35.5% of females were former smokers. Forty-two-point two percent of 
males and 44.4% females reported that they had never smoked. Reported smoking status was 
significantly different in three age groups in both genders (p<0,001). The highest proportion of 
daily smokers was observed in the middle age group (35-50) in men and women. The highest 
proportion of former smokers was observed in the oldest age group (51-69) in both genders. There 
was a significant relationship between smoking status and gross family income in both genders 
(<0.001). Proportions of daily smokers were largest in the low-income group in both men and 
women. Proportion of never smokers was largest in the high-income group in both genders.  
Smoking status was significantly related to education in both men and women (p<0.001). The 
prevalence of daily smoking was lower in higher education groups in both genders. Smoking status 
was not related to living area in men (p=0.085). At the same time, a significant relationship between 
smoking and living area was observed in women (p=0.024). However, differences in smoking status 
of women living in the Sami-minority area was minor compared to those living in the Sami-
minority area. The pattern of snuff use was reported significantly different across smoking groups 








Among daily smokers, mean number of cigarettes per day was 13.68 for men and 11.47 for women. 
Mean number of smoking years was 33.68 among men and 30.18 among women.  
 
3.2 Swedish snuff (snus) use 
 
Prevalence of daily snuff use was 13.5% among men and 2.9% among women (Table 3).  
Snuff use was significantly related to age groups in both genders (p<0.001). The youngest age 
group reported the highest proportion of daily snuff use in men (25.4%) and women (10.3%). 
Proportion of never users was highest in the oldest age group in both males and females. Snuff use 
was significantly related to gross family income in both genders (p<0.001). However, there was no 
apparent trend in snuff use status from the lowest to the highest income group in both genders. 
Snuff use was significantly associated with education in men(p=0.001) and women (p<0.001). The 
highest prevalence of daily snuff use was observed in the education group “high, ≤3 years” in both 
genders. Prevalence of snuff use did not differ substantially across the education groups. 
Nevertheless, chi-square test was significant. Snuff use was related to residence area in men 
(p=0,04) and in women (p=0,017). Proportion of daily snuff users was slightly higher in the Sami-
minority area (14.4% of men and 3.3% of women) as compared to the Sami-majority area (10.4% 
of men and 1.9% 0f women). Among former smoker, 20.5% of men and 4.3% of women used snuff 
daily. Four-point eight percent of men and 1.3% of women were dual users: used snuff and smoked 
daily. Mean number of snuff portions per day was approximately 10 among both men and women. 










3.3 Alcohol use  
 
Prevalence of those who used alcohol rarely or never was 26. 8% among men and 38.0% 
among women . Prevalence of monthly alcohol use was 37.1% among men and 36.1% among 
women. Prevalence of weekly alcohol use was 36.1 % among men and 25.9% among women. 
Alcohol use was significantly related to all of the demographic variables in men and women 
(p<0.001). The highest prevalence of weekly alcohol users was in the oldest age group in both 
genders. The highest prevalence of never alcohol use was observed in the youngest age group in 
both men and women. The proportion of respondents who used alcohol weekly was highest in the 
high-income group and the high education group (higher > 3) in both men and women. The largest 
proportion of never- or rarely-users was observed in low income group and primary education 
group in both genders. Alcohol use was significantly associated with living area: those living in the 
Sami-majority area drank alcohol less frequently than those living in the minority area. 
 
3.4 Tooth brushing habits at the age of 10 
 
Tooth brushing at least once a day at the age of 10 was more prevalent in women (83.1%) 
than in men (69.9%) (Table 5). Tooth brushing at the age of 10 was significantly related to age 
group in both men and women (p<0.001). The highest proportion of those who reported brushing 
their own teeth at least once a day at the age of 10 was observed in the youngest age group (18-34). 
The oldest age group reported the lowest proportion of daily tooth brushing at the age of 10. That 
was observed for both genders. Tooth brushing at the age of ten was significantly related to family 
income and education in both genders (p<0.001). Those participants who had higher education and 
higher income reported daily tooth brushing at the age of 10 more frequently. Residence area was 








minority men and women reported daily tooth brushing at the age of 10 more frequently (71.8% and 
85.2%, respectively) than those men and women living in the Sami-majority area (62.2% and 
75.6%, respectively).  
Thirty-two-point seven percent of women and 31.9% of men reported that their parents often 
(almost daily) helped them with tooth brushing when they were 10 years-old (Table 6). Twenty-
nine-point three percent of women and 23% of men reported that their parents had never helped 
them to brush their teeth or did it seldom. Supervised tooth brushing at the age of 10 was 
significantly related to all of the demographic variables for both genders (p<0.001). Participants in 
the youngest age group reported daily supervised tooth brushing more frequently than the others. 
Chi square test was significant for the relationship between supervised tooth brushing at the age of 
10 and family income and education. However, no apparent trend was observed across the income 
groups as well as across the education groups in both genders. There were slightly more 
respondents of both genders in the Sami-minority area (32.5% of men and 33.7% of women) 
compared to the Sami-majority area (29.7% of men and 28.7% of women) who reported regular 
supervised tooth brushing at the age of 10.  
 
3.5 Attitudes towards dental hygiene 
 
To explore the participant’s attitude towards dental hygiene, a new variable was constructed 
based on information of their engagement in their children’s dental hygiene habits, and their attitude 
towards frequency of sweets intake among their children. Table 7 describe the distribution by 
gender of those who helped their children with tooth brushing and had a rule regarding eating 
sweets. Table 8 describes the combined variable “attitudes toward dental hygiene”. Sixty-two-point 
six percent of males and 71.3% of females had satisfied the criteria that defined them as people with 








all of the demographic variables (p<0.001) except age groups for women (0.065) and residence area 
for both men and women (p=0.891 and p=0.491 correspondingly). Prevalence of women that had a 
positive attitude towards dental hygiene was similar across the age groups (table 8). Participants in 
the high-income group satisfied the criteria for “positive attitude” more frequently than the others. 
Proportion of males and females that had positive attitudes toward dental hygiene was increasing 
from the lowest to the highest education group (table 8).  
 
3.6 Self-reported oral health  
 
The majority of the participants (73.5%) reported good oral health and 26.5% reported poor 
oral health (table 9). Among men, one-third (31.3) reported poor oral health as compared to one-
fifth (22.6%) among women.   
Table 9 shows that all risk factors were significantly related to SROH except snuff use for 
both genders (p=0.08 for men and p=0.154 for women) and attitude towards dental hygiene for 
women (p=0.055). Table 10 shows the results of multivariate logistic regression analysis. The 
omnibus test revealed that the overall model was significant (p<0.001). According to Nagelkerke 
statistics, the model could explain 15.8% variation in SROH. Daily smokers were 2.6 times more 
likely to report poor oral health as compared to never-smokers (p<0.001).  Former smokers were 
1.5 times more likely to report poor oral health than never-smokers (p<0.001). Never-tooth 
brushing at the age of 10 was significantly associated with higher odds of having poor SROH 
(OR=2.592, p<0.001) as compared to daily tooth brushing. Those who brushed their teeth 
sometimes at the age of 10, had a 76.1% higher probability to report poor oral health (p=0,007). 
Daily snuff use was associated with poor SROH with an odds ratio of 1.521 (p=0.006).  Former 








help with tooth brushing at the age of 10 had a 50% higher probability of having poor SROH 
(p=0.001). The participants whose parents helped them to brush their teeth sometimes had a 25.5% 
higher probability of reporting poor oral health as compared to those who got help with tooth 
brushing regularly (p=0.029). The participants in the highest income group and those in the medium 
income group were 48 % and 23% (respectively) less likely to report poor oral health. Higher 
education was associated with 28.7% lower probability of having poor SROH. Alcohol use was 
significantly (p=<0.001 and p=0.001) associated with poor SROH, namely, it had a protective 
effect. Weekly- and monthly-alcohol use decreased the risk of poor SROH by 32% and 29% 
(respectively) as compared to never-alcohol use. The participants who had positive attitudes 
towards dental hygiene had a 17% decreased risk of poor SROH (p=0.035) than those having 
indifferent attitudes. The participants that were living in the Sami-majority area had a 36.4% higher 
probability of reporting poor SROH than those living in the Sami-minority area (p=0.002). Age 
group 50-69 years had a lower probability of reporting poor oral health. Men were 22.4% more 
likely to have poor SROH. In the univariate logistic regression analysis, the strongest predictors that 
explained more variation in the outcome were tooth brushing at the age of 10 (Nagelkerke 
R2=0.056), smoking (Nagelkerke R2=0.052), education (Nagelkerke R2=0.050), income 
















More than two thirds of study participants reported good oral health in the present study. 
The most important predictors of poor self-reported oral health were daily smoking and seldom 
tooth brushing at the age of 10. The most important confounders, income and education, were 
strongly associated with the outcome and had a protective effect towards poor SROH. 
 
4.1 Validity of SROH as a measurement of oral health 
 
Many studies on oral health measure only clinical indicators. However, objective 
measurements do not reflect the impact of oral disease presence on an individual’s daily life. Oral 
health problems such as caries, periodontal disease and tooth loss have a great negative impact on 
everyday life due to functional impairment, psychological effects and social attitudes towards oral 
diseases (68). Thus, research on subjective perceptions of oral health can contribute to the 
improvement of oral health related quality of life, which is important in the modern biopsychosocial 
concept of health (68-70). Self-rated oral health is a cost-effective, reliable method appropriate for 
large population-based surveys on a country and global level (41, 71). Self-rating of oral health is 
also a good complement to the common clinical measurements, as both objective and subjective 
measurements of oral health can provide a comprehensive picture of oral health status (41). 
Single-item self-ratings might be useful for oral health status assessment to the same extent 
as multi-item measurements (69). Several studies attempted to assess the validity of single-item oral 
health self-ratings. One study revealed the positive association between clinically assessed and self-
reported oral health. This association was observed in several domains: caries, number of missing 
teeth and periodontal disease (37). Locker et al. analysed factors underlying single-item oral health 








Oral Health Impact Profile (OHIP) were the strong predictors of SROH. Functional limitations had 
specifically large contribution to oral health ratings (69).  
 
4.2 Discussion of the results  
 
Prevalence of good self-reported oral health was 73.5% in the current study. That was 
somewhat less than the overall prevalence of good SROH of 76% in 2015 in Norway (72) . 
According to CBS, the lowest prevalence of good SROH was observed in Troms and Nordland 
county (68 and 70 percent respectively) and prevalence of good SROH in Finnmark was 74% which 
is not substantially different from the country average of 76% (72). In general, this is in line with 
findings of the current study, although this thesis does not provide the analysis of SROH by county. 
 
4.2.1 SROH and area of residence 
 
This study found that the participants living in the Sami-majority area were more likely to 
report poor oral health than those living in the Sami-minority area. There was no substantial 
difference in demographic variables by living area either in men or in women, although the results 
were significant (Table 1). Information about ethnicity was not available for the present study. Only 
geographic areas were compared. To my knowledge, no study on oral health within these 
geographic areas exists. Thus, it is not possible to compare the results with other studies. One may 
suggest the possible factors underlying this difference. The report “Health and Care Services to The 
Sami Population in Northern Norway” stated that the evidence regarding differences in health 
between Sami and Norwegian populations is insufficient(33). However, the literature suggested that 
Sami people had a different understanding of disease, health and treatment (32, 33). It would be 








ratings may differ among the Sami people. However, the distribution of Sami-participants in the 
current study and their understanding of oral health and disease is unknown. The above mentioned 
report stated also that there was no difference in utilization of health care in the municipalities 
employing Sami language compared to the other municipalities (33). However, the Sami people 
were less satisfied with the municipal care services than Norwegians, which might be related to 
language, cultural challenges and geographic location of health care services (34). It is noteworthy 
that among dentists in Finnmark in 2008, only one could speak the Sami language (73). To my 
knowledge, the data on dental service use in the Sami-population has not yet been published. 
Nevertheless, the current study cannot make any conclusions based on ethnicity since this 
information was not available for the current study.  
 The Oral Health Plan for Finnmark county 2014-2017 pointed out that oral health 
expenditures per inhabitant were higher in Finnmark than in the other counties in Northern Norway 
and higher than the country average. Clinic structure, geography, recruitment problems and oral 
health state in local populations contributed to such high expenses (74). There were many small 
dental clinics distributed throughout Finnmark county: nine clinics had only one dentist; six clinics 
had two; only four clinics had more than two dentists. Moreover, there were two specialist facilities 
in Finnmark: Hammerfest and Kirkenes. In addition to the problems with workforce recruitment, 
stability of employment was also a challenge (74). Young dentists preferred to work in big cities 
where the job market was larger. Moreover, it was challenging for young dentists to work on their 
own in remote areas in Finnmark (74). The same document pointed out that there were mostly 
public dental clinics in Finnmark. These clinics prioritized patients that had rights to receive free 
dental treatment, whereas those paying for dental services experienced long waiting times and an 
undersupply of alternative private clinics (74). However, no single factor can explain the difference 
between the geographic areas. The difference might be observed due to a combined effect of 








4.2.2 Behavioural characteristics of the study sample 
 
Behavioural characteristics of the study sample were generally in line with the national 
statistics. According to CBS, the prevalence rate of daily smoking was 16% in Norway in 2012 (the 
same for men and women) (75). There were more smokers among older people as compared to 
younger people (76). Prevalence of snuff use in Norway was 9 % in 2012 in Norway. Fourteen 
percent of men and 4% of women used snuff daily (75). Six percent of men and 2 % of women used 
both snuff and cigarettes (77).There were more daily snuff users among young people in Norway in 
2012 compared to old people (76). The present study found the same trend. Other surveys observed 
only small differences (a few percent) in smoking prevalence in the Sami population compared to 
the Norwegian population (76, 78, 79). This study found slightly higher smoking rates only in 
women living in the Sami-majority area compared to the Sami-minority area. However, the present 
findings cannot be extrapolated on the Sami-population since this study compared only the 
geographic areas. These findings are rather in line with the fact that smoking prevalence was higher 
in Finnmark county (where the Sami-majority area is located) compared to Troms, Nordland and 
Trøndelag in 2012-2016 (76). 
 A recent study on drinking patterns and mortality from cardiovascular disease in Norway 
showed that the most frequent drinking pattern among adults is from one time per month to one 
time per week (50% of study population in average) and those in the high income group used 
alcohol more often (80). Although the present study used slightly different categories for alcohol 
intake, similar patterns were observed. The prevalence of regular tooth brushing at least once a day 
was somewhat lower in the current thesis compared to the national report (15). However, this was in 
line with the study of adolescents in Troms county in Northern Norway (44). The latter also found 








frequency of parental control or supervised tooth brushing was observed. However, a slightly 
different categories for supervised tooth brushing were used. 
 
4.2.3 Behavioural determinants of SROH 
 
This study found that daily smoking and irregular tooth brushing at the age of 10 were the 
strongest predictors of poor SROH and had the highest effect estimates. A study of mothers’ SROH 
in Australia found an association between smoking status and poor self-rated oral health with an OR 
of 1.26 (81). Although the effect estimate was substantially lower, this was consistent with the 
present study. However, the Australian study used slightly different categories for smoking status 
and the ORs were given for both daily, former, occasional smokers and users of another tobacco 
types. A  recent study from the Netherlands found that daily-smokers had a 49% higher probability 
of having poor SROH as compared to never-smokers (82), which was also in line with the findings 
of this thesis.  
The study of dental caries in adolescents in Troms county revealed a higher mean DMFT 
index in those who brushed their teeth once a day or less compared to regular tooth brushing twice a 
day (44). The study of mothers’ oral health from Australia found that those women brushing their 
teeth once a day or less had a 75% higher probability of reporting poor oral health compared to 
those brushing their teeth twice a day or more (81). Although the present study analysed brushing 
habits at the age of 10, the findings of the Australian study were generally consistent with the 
results of the current study.  
The variable “attitude towards dental hygiene” in this thesis combined two questions 
regarding accountability for children’s dental hygiene (rule of eating sweets and help with tooth 
brushing for children aged <6 and 6-12). Those participants that satisfied the criteria for “positive” 








support to the construct validity of the variable (Table 10). Nevertheless, this is impossible to 
compare the findings of this thesis with other studies, since no study using the similar variable 
exists. 
To my knowledge there are no studies analysing alcohol consumption as a predictor of 
SROH. A number of studies have analysed the relationship between alcohol consumption and the 
number of missing teeth. However, the results are inconsistent (61). A review reported that number 
of studies found a protective effect of moderate drinking on cardiovascular diseases and J-shaped 
relationship between CVD-mortality and alcohol consumption (predominantly wine drinking) (83). 
At the same time, it has been found that even light alcohol consumption increases the risk of certain 
types of cancer (83). One of the possible reasons for somewhat poorer general health in never-
drinkers is that this category of population often incudes former heavy drinkers that had impaired 
health and therefore such conclusions might be misleading (61, 83). In the current thesis, weekly 
alcohol consumption had a somewhat protective effect in the logistic regression analysis. However, 
this finding should be considered with caution due to the above-mentioned reason and the cross-
sectional study design. Moreover, the present study has no information on the volume of alcohol 
intake and the type of alcoholic beverage which also may influence oral health outcomes. 
This thesis found a significant association between daily snuff use and a higher risk of 
reporting poor oral health (Table 10). To my knowledge, there are no studies analysing snuff use as 
a determinant of self-reported oral health. A number of studies sought to find the association 
between Swedish snuff use and objective oral health status. The findings were controversial. 
Hugoson et al. concluded that Swedish snuff is unlikely to be a risk factor for dental caries, because 
there was no difference in missing teeth and DFS index (decayed/filled tooth surfaces) among snuff 
users as compared to non-users (58). They did not find any adverse effects of Swedish snuff on 
periodontal tissue as well (84). Other studies found an association between snuff use and caries 








oral mucosa and periodontal tissues in the place that is directly in contact with snuff and its 
compounds (76). 
 
4.2.4 Demographic factors 
 
The current study did not find any trend between age and SROH. Being in the oldest age 
group was not a significant confounder for poor SROH. At the same time, the middle age group had 
a lower probability of having poor oral health compared to the youngest age group (table 10). This 
is in line with the study of SROH in Istanbul adults. This study revealed that older adults were more 
likely to report good oral health as compared to young adults (86). However, other studies have 
found that older age is a significant predictor of poor SROH (87, 88). This is logical, that age is 
inversely associated with an objective state of oral health, since many dental conditions (for 
example caries or tooth loss) are irreversible. However, it is unclear how age is related to self-
ratings of oral health. A study based on self-reported oral health data revealed that the impact of 
oral health problems decreases with older age (89). The authors emphasized that age as a predictor 
of oral health related quality of life was mainly investigated in cross-sectional studies, whereas oral 
health ratings might be dependent on a particular cohort (89). Since SROH is a significant predictor 
of oral health related quality of life, one can assume that the association between SROH and age 
might also be cohort-dependent (90). The studies on self-ratings of oral and general health showed 
that different age groups expressed different reasons why do they rate their health as poor or good 
(91, 92). This may partly explain the inconsistencies across different studies on SROH.  
This thesis has found an association between SROH and such demographic factors as 
income and education in both univariate and multivariate logistic regression analysis. This is 








expenses. Dental health and dental visits” found the same trend: people in the lowest income and 
education groups had the poorest oral health (15). 
Gender was a significant confounder in the logistic regression analysis in the current study 
(Table 10). Prevalence of good SROH was lower in men than in women. The Survey on Health and 
Living Conditions conducted in 2015 found the same difference between genders: 74% of men and 
79% of women had good self-rated oral health in Norway (72). The study of self-reported oral 
health from Sweden found no sex-specific differences in oral health (94). The findings of the 
current study are in line with the study of SROH in Istanbul adults: men were more likely to report 
poor oral health (86). However, a study from US found the opposite trend. Such discrepancy might 
be due to unique characteristics of each study population (87). 
 
4.3 Strengths and limitations 
 
One of the strengths of the current study is the large sample size and large geographic area 
that was covered by SAMINOR 2 study. A large sample size implies more accurate estimates as 
well as easier detection of outliers. On the other hand, very large sample sizes increase the tendency 
to reject the null hypotheses making negligible differences significant (95). In this thesis, the mean 
number of years of education was significantly different in women living in the Sami-majority areas 
as compared to those living in the Sami-minority areas, but the differences were not substantial 
(table 1). The same issue was observed in the distribution of income and education in men and 
women by residence area (Table 1).  
The other strength of this study is use of oral health self-rating (SROH) which is the valid 
measurement associated with oral health-related quality of life. Oral health rating is also a good 








The main limitation of that study is a low response rate of 27%, specifically in men aged 18-
29 (36). Thus, the external validity of the study is questioned. The paper on methodology in the 
SAMINOR 2 study suggests that such a low response rate and its age pattern is consistent with 
other population-based studies. A General decline in willingness to participate in questionnaire-
based studies was observed in recent years (36). Figure 4 and 5 present age distributions in the 
Norwegian population (figure 4) and in the SAMINOR 2 study (figure 5). The population in the 
SAMINOR 2 study was older on average than the Norwegian population. The average age in the 
Norwegian population was 39.15 in 2011 (96). The average age in the SAMINOR study was 47.92 
in the same year. One may argue that older age could contribute to worse SROH. However, this 
study has not found any trend in probability of reporting poorer oral health with older age. In the 
present study, the participants reported more years of education than in the national reports. 
Approximately 10 percent of the Norwegian population (10.2% among men and 8.7 % among 
women) had higher education more than three years at university and 23% had higher education for 
3 years (19% among men and 27% among women) (97). In the current study the proportion of men 
and especially women that reported higher education more than 3 years is much larger than national 
numbers from CBS. Thus, the education reports might be biased and related to the low response 
rate. In addition, the SAMINOR 2 study was intended to be representative of the mixed Sami and 
Norwegian population. It was difficult to assess representability of the study sample in terms of 
ethnic distribution due to information on ethnicity of those who did not respond was not available 
(36). Thus, the results of the present study cannot be extrapolated to the mixed ethnic population of 
Northern and Mid-Norway. 
Other limitations of this study are related to the study design. Recall-bias is inherent to all 
cross-sectional studies. Participants may not correctly recall some events, especially if an event 
happened many years ago. For instance, tooth brushing at the age of 10 and help with tooth 








questioned. Self-reports of alcohol consumption might be underestimated by the participants. 
Smoking is socially stigmatized in the Western society (98), therefore the participants may 
underreport their smoking habits. Use of snuff is not stigmatized in the Scandinavian countries (99). 
Therefore), one can expect the participants to report complete information on their snuff use. 
The other limitation of the cross-sectional study design is that no causal and no temporal 




The overall prevalence of good self-reported oral health was more than two-thirds. Residence 
area was significantly associated with SROH: those living in the Sami-majority area were more 
likely to report poor oral health. It might be due to structural, geographical and other unique 
characteristics of this area. Smoking was more prevalent in the oldest age group, low income and 
low education group, whereas snuff use was more frequent among young people and no trend in 
snuff use was observed across income and education groups.  Weekly alcohol use was more 
frequent in older age, higher income and education groups. Women reported more frequent tooth 
brushing at the age of 10 and they satisfied the criteria for positive attitudes towards dental hygiene 
more frequently than men. The most significant predictors contributing to poor SROH were daily 
smoking and reports of brushing teeth seldom or never. Other behavioural risk factors such as 
alcohol use, daily snuff use, supervised tooth brushing at the age of 10 and attitudes towards dental 
hygiene had moderate association with poor SROH. 
For the further research on adults’ oral health in Norway, particularly in Northern Norway, it 
would be reasonable to analyse both SROH and clinical indicators in order to obtain a 
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7 Appendix 1: Figures 
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Figure 5. Age distribution in the SAMINOR 2 study by gender 








8 Appendix 2: Tables 
 
Table 1. Demographic characteristics of men and women by residence area in the SAMINOR 2 study. 
  Men   Women    
 Sami majority area Sami minority area  Sami majority area Sami minority area  
 n=1015 %/CI n=3999 %/CI p-value n=1347 %/CI n=4964 %/CI p-value 
Age group     0.654
a 
    0.010
a 
18-34 159 15.7 625 15.6  273 20.3 1046 21.3  
35-49 283 27.9 1172 29.3  410 30.4 1693 34.1  
50-69 573 56.5 2202 55.1  664 49.3 2225 44.8  
Gross family income     0.003
a 
    <0.001
a 
Low 167 17.0 526 13.5  200 15.6 679 14.2  
Medium 374 38.2 1417 36.5  557 43.3 1812 37.9  
High 439 44.8 1944 50.0  528 41.1 2296 48.0  
Education     0.020
a 
    0.001
a 
Primary school 217 21.7 694 17.6  173 13.1 590 12.0  
Secondary school 304 30.4 1222 31.1  299 22.7 1206 24.6  
Higher ≤ 3 years 251 25.1 1013 25.7  310 23.5 1348 27.5  
Higher >3 years  228 22.8 1006 25.6  538 40.8 1756 35.8  
Mean age 49.74 [48.94;50.63] 49.62 [49.22;50.05] 0.789b 47.29 [46.56;47.97] 46.36 [46.00;46.76] 0.260b 
Mean number of education years 12.68 [12.41;12.92] 12.95 [12.84;13.07] 0.560b 14.15 [13.93;14.37] 13.86 [13.75;13.97] 0.011b 
a Pearson’s chi-square test 
b Independent sample t-test 








Table 2. Characteristics of men and women by smoking status in the SAMINOR 2 study. Subgroups may not be total due to missing values. 
   Men   Women  
 daily smokers former smokers never smokers p-value daily smokers former smokers never smokers p-value 
  n=844 %/SD n=1947 % n=2045 %  n=1165 %/SD n=2241 % n=2705 %  
Age group       <0.001
a 
      <0.001
a 
18-34 81 10.6 225 29.5 458 59.9  178 14.0 360 28.3 736 57.8  
35-50 274 19.1 476 33.2 683 47.7  456 22.1 681 33.0 928 44.9  
51-69 500 18.6 1264 47.0 926 34.4  546 19.2 1215 42.8 1077 37.9  
Gross family income       <0.001
a 
      <0.001
a 
low 189 28.8 257 38.0 230 34.0  217 25.3 270 31.5 371 43.2  
medium 353 20.1 718 40.9 683 38.9  475 20.3 881 37.7 980 42.0  
high 292 12.5 939 40.2 1107 47.3  438 15.8 1039 37.5 1293 46.7  
Education       <0.001
a 
      <0.001
a 
primary school 215 24.0 420 46.9 261 29.1  177 23.6 308 41.1 264 35.2  
secondary school 297 20.0 651 43.8 539 36.2  408 27.4 577 38.8 502 33.8  
higher ≤3 204 16.5 452 36.5 583 47.1  298 18.3 574 35.2 759 46.5  
higher >3 128 10.5 424 34.9 662 54.5  282 12.6 782 34.8 1180 52.6  
Residence area       0.085
a 
      0.024
a 
Sami minority 660 16.9 1588 40.7 1654 42.4  894 18.4 1785 36.7 2180 44.9  
Sami majority 195 19.8 377 38.3 413 41.9  286 21.7 471 35.7 561 42.6  
Snuff use       <0.001a       <0.001a 
Daily snuff users 41 6.3 401 61.5 210 32.2  15 8.5 95 53.7 67 37.9  
Former snuff users 165 23.9 339 49.2 185 26.9  114 31.8 141 39.3 104 29.0  
Never snuff users 643 18.3 1214 34.7 1644 47.0  1044 18.9 1992 36.0 2501 45.2  
Mean N of cigarettes per 
day 13.68 7.067      11.47 5.666      
Mean N of years of 
smoking 33.68 11.98      30.18 11.68      








Table 3. Characteristics of men and women by snuff use in the SAMINOR 2 study. Subgroups may not be total due to missing values.  














  n=658 %/SD n=693 % n=3505 % p-value n=182 %/SD n=360 % n=5547 % p-value   
age group       <0.001
a 
      <0.001
a 
 
18-34 193 25.4 153 20.1 415 54.5  131 10.3 205 16.1 941 73.7   
35-50 250 17.5 262 18.3 918 64.2  38 1.9 108 5.3 1902 92.9   
51-69 215 8.1 278 10.4 2172 81.5  13 0.5 47 1.7 2704 97.8   
Gross family income       <0.001
a 
      <0.001
a 
 
low 75 11.2 117 17.4 480 71.4  45 5.4 61 7.3 734 87.4   
medium 205 11.8 218 12.6 131 75.6  64 2.8 122 5.3 2110 91.9   
high 362 15.5 343 14.7 1626 69.8  66 2.4 161 5.9 2522 91.7   
Education       0.001
a 
      <0.001
a 
 
primary school 97 10.9 107 12.1 682 77.0  13 1.8 29 4.0 683 94.2   
secondary school 198 13.4 196 13.3 1082 73.3  32 2.2 60 4.1 1369 93.7   
higher ≤3 195 15.8 196 15.9 844 68.3  73 4.5 142 8.8 1395 86.6   
higher >3 164 13.6 187 15.5 859 71.0  62 2.8 128 5.7 2039 91.5   
Residence area       0.04
a 
      0.017
a 
 
Sami minority 557 14.4 541 13.9 2783 71.7  157 3.3 292 6.1 4341 90.6   
Sami majority 101 10.4 152 15.6 722 74.1  25 1.9 68 5.2 1206 92.8   
Smoking status       <0.001a       <0.001a  
Daily 41 4.8 165 19.4 643 75.7  15 1.3 114 9.7 1044 89.0   
Former 401 20.5 339 17.3 1214 62.1  95 4.3 141 6.3 1992 89.4   
Never 210 10.3 185 9.1 1644 80.6  67 2.5 104 3.9 2501 93.6   
Mean N of snuff 
portions per day* 10.11 5.82      10.6 6.15       
Mean N of years of 
snuff use 14.72 12.49      6.17 8.36       








* Only for daily snuff users 
 
Table 4. Characteristics of men and women by alcohol use in the SAMINOR 2 study.  
a Pearson’s chi-square test; Subgroups may not be total due to missing values  
  Men women 
 Never/rarely Monthly Weekly  Newer/rarely Monthly Weekly  
  n=1331 % n=1847 % n=1795 % p-value n=2373 % n=2258 % n=1619 % p-value 
Age group       <0.001
a 
      <0.001
a 
18-34 227 29.2 368 47.4 182 23.4  543 41.5 582 44.5 184 14.1  
35-50 364 25.1 557 38.5 527 36.4  787 37.7 778 37.2 525 25.1  
50-69 740 26.9 922 33.6 1086 39.5  1043 36.6 898 31.5 910 31.9  
Gross family income       <0.001
a 
      <0.001
a 
low 289 42.5 220 32.4 171 25.1  442 51.0 293 33.8 131 15.1  
medium 555 31.3 672 37.9 548 30.9  979 41.6 859 36.5 514 21.9  
high 433 18.2 903 38.0 1038 43.7  850 30.3 1022 36.4 934 33.3  
Education       <0.001
a 
      <0.001
a 
primary school 337 37.4 329 36.6 234 26.0  401 53.4 236 31.4 114 15.2  
secondary school 424 28.1 564 37.4 521 34.5  607 40.7 549 36.8 337 22.6  
higher ≤3 286 22.8 524 41.8 445 35.5  606 36.9 634 38.6 401 24.4  
higher>3 251 20.4 406 33.0 575 46.7  717 31.4 814 35.7 751 32.9  
Residence area       <0.001
a 
      <0.001
a 
Sami minority 1034 26.1 1445 36.5 1485 37.5  1783 36.3 1778 36.2 1355 27.6  








Table 5. Characteristics of men and women by tooth brushing habits at the age of 10 in the SAMINOR 2 study.  
a 
Pearson’s chi-square test 




  Men Women 
 Once a day or more Sometimes  Seldom or never  Once a day Sometimes Seldom or never  
  n=3450  % n=1222 %  n=263 % p-value n=5161 % n=902 % n=145 % p-value 
age group         <0.001
a 
      <0.001
a 
18-34 694  89.5 65 8.4  16 2.1  1227 93.8 71 5.4 10 0.8  
35-50 1226  85.1 190 13.2  24 1.7  1846 88.6 214 10.3 23 1.1  
51-69 1530  56.3 967 35.6  223 8.2  2088 74.1 617 21.9 112 4.0  
Gross family income         <0.001
a 
      <0.001
a 
low 404  59.8 209 30.9  63 9.3  664 77.3 155 18.0 40 4.7  
medium 1143  64.8 507 28.7  115 6.5  1881 80.3 395 16.9 66 2.8  
high 1819  77.0 464 19.7  78 3.3  2447 87.7 311 11.1 33 1.2  
Education         <0.001
a 
      <0.001
a 
primary school 447  50.5 355 40.1  83 9.4  485 65.5 216 29.2 39 5.3  
secondary school 1012  67.3 410 27.3  81 5.4  1166 79.0 264 17.9 46 3.1  
higher ≤3 948  75.7 248 19.8  56 4.5  1428 87.3 179 10.9 29 1.8  
higher >3 997  81.4 191 15.6  37 3.0  2014 88.5 233 10.2 29 1.3  
Residence area         <0.001
a 
      <0.001
a 
Sami minority 2833  71.8 930 23.6  180 4.6  1783 36.3 1778 36.2 1355 27.6  








Table 6. Characteristics of men and women by supervised tooth brushing at the age of 10 in the SAMINOR 2 study. 
 
a Pearson’s chi-square test 
Subgroups may not be total due to missing values 
 
  
  Men Women 
 Once a day or more Sometimes  Seldom or never  Once a day or more Sometimes Seldom or never  
  n=1554  % n=2193 %  n=1116 % p-value n=2005 % n=2337 % n=1801 % p-value 
age group         <0.001
a 
      <0.001
a 
18-34 456  59.2 236 30.6  78 10.1  755 58.0 395 30.4 151 11.6  
35-50 585  40.9 626 48.3  219 15.3  644 31.2 812 39.3 611 29.6  
51-69 513  19.3 1331 50.0  819 30.8  606 21.8 1130 40.7 1039 37.4  
Gross family income         <0.001
a 
      <0.001
a 
low 184  28.0 280 42.6  194 29.5  295 34.7 280 33.0 274 32.3  
medium 510  29.3 793 45.5  438 25.2  687 29.7 907 39.2 721 31.1  
high 815  34.8 1073 45.8  453 19.4  946 34.1 1079 38.9 748 27.0  
Education         <0.001
a       <0.001
a 
primary school 179  20.7 387 44.7  299 34.6  146 20.1 290 39.9 290 39.9  
secondary school 438  29.5 714 48.1  331 22.3  411 28.1 571 39.1 479 32.8  
higher ≤ 3 448  36.1 563 45.4  230 18.5  617 38.0 605 37.3 401 24.7  
higher >3 471  38.9 501 41.3  240 19.8  808 35.8 843 37.4 606 26.8  
Residence area         <0.001
a 
      <0.001
a 
Sami minority 1263  32.5 1796 46.2  825 21.2  1628 33.7 1877 38.9 1326 27.4  








Table 7. Distribution of attitudes towards dental hygiene by gender in SAMINOR  2 study. N=3168 
 
a Pearson’s chi-square test 
Subgroups may not be total due to missing values 
 
 men women p 
 n % n %  
Help with tooth brushing for children  aged <6 (Check 6)     <0.001 
Often, almost daily 1107 76.0 1541 89.9  
Sometimes 197 13.5 104 9.5  
Seldom or never 150 10.3 69 4.0  
Help with tooth brushing for children aged 6-12 (Check 6-12)     <0.001 
often, almost daily 824 54.1 1221 65.6  
sometimes 500 32.8 532 28.6  
seldom or never 200 13.1 107 5.8  
Having a rule of eating sweets (Candy)     <0.001 
yes 1148 66.4 1582 72.8  
no 580 33.6 592 27.2  








Table 8.  Characteristics of men and women by attitudes toward dental hygiene in the SAMINOR 2 study. 
a Pearson’s chi-square test 
Subgroups may not be total due to missing values 
 
  Men Women 
 positive   indifferent   positive indifferent   
   n=1054 % n=629 % p-value n=1529 % n=613 % p-value 
age groups 
    <0.001a     0.065a 
18-34 176 65.7 92 34.3 
 368 70.1 157 29.9  
35-50 604 65.8 314 34.2 
 901 73.2 330 26.8  
51-69 274 55.1 223 44.9 
 260 67.4 126 32.6  
Gross family income     <0.001
a 
    <0.001
a 
Low 79 52.0 73 48.0   122 57.8 89 42.2  
Medium 294 57.0 222 43.0   503 70.4 211 29.6  
High 666 67.8 317 32.2   853 74.6 290 25.4  
Education     <0.001
a 
    <0.001
a 
Primary school 141 51.8 131 48.2   144 64.6 79 35.4  
Secondary school 292 59.5 199 40.5   270 65.4 143 34.6  
Higher ≤3 285 63.5 164 36.5   412 70.9 169 29.1  
Higher >3 327 72.2 126 27.8   685 76.1 215 23.9  
Residence area     0.891
a 
    0.491
a 
Sami minority  845 62.5 506 37.5   1217 71.0 496 29.0  








Table 9. Characteristics of men and women by SROH in the SAMINOR 2 study. 
  Men Women 
 Good  Poor  Good Poor  
 n=3442 68.7% n=1572 31.3% p-value n=4886 77.4% n=1426 22.6% p-value 
Age group     <0.001     <0.001 
18-34 577 73.6 207 26.4  1083 82.1 236 17.9  
35-50 1116 76.7 339 23.3  1720 81.8 383 18.2  
51-69 1749 63.0 1026 37.0  2082 72.1 807 27.9  
Gross family income     <0.001     <0.001 
Low 356 51.4 337 48.6  586 66.7 293 33.3  
Medium 1149 64.2 642 35.8  1768 74.6 601 25.4  
High 1853 77.8 530 22.2  2366 83.8 458 16.2  
Education     <0.001     <0.001 
primary school 481 52.8 430 47.2  474 62.1 289 37.9  
secondary school 1020 66.8 506 33.2  1106 73.5 399 26.5  
higher ≤3 921 72.9 343 27.1  1324 79.9 334 20.1  
higher >3 972 78.8 262 21.2  1920 83.7 374 16.3  
Residence area     <0.001     <0.001 
Sami minority 2822 70.6 1177 29.4  3931 79.2 1033 20.8  
Sami majority 620 61.1 395 38.9  954 70.8 393 29.2  
Smoking status     <0.001     <0.001 
Daily 420 49.1 435 50.9  777 65.8 403 34.2  
Former 1288 65.5 677 34.5  1730 76.7 526 23.3  
Never 1660 80.3 407 19.7  2278 83.2 463 16.9  
Snuff use     0.08     0.154 
Daily 472 71.7 186 28.3  148 81.3 34 18.7  
former  456 65.8 237 34.2  290 80.6 70 19.4  
Never 2426 69.2 1079 30.8  4282 77.3 1265 22.8  








never/rarely 825 62.0 506 38.0  1740 73.3 633 26.7  
Monthly 1311 71.0 536 29.0  1793 79.4 465 20.6  
Weekly 1285 71.6 510 28.4  1317 81.3 302 18.7  
toothbrushing at the age of 10     <0.001     <0.001 
Yes 2585 74.9 865 25.1  4177 80.9 984 19.1  
No 813 54.7 672 45.3  641 61.2 406 38.8  
Supervised toothbrushing at the age of 10     <0.001     <0.001 
Yes 1202 77.3 352 22.7  1678 83.7 327 16.3  
No 2153 65.1 1156 34.9  3087 74.6 1051 25.4  
Attitudes towards dental hygiene**     <0.001     0.055 
positive 794 75.3 260 24.7  1208 79.0 321 21.0  
indifferent 408 64.9 221 35.1  461 75.2 152 24.8  
a Pearson’s chi-square test 
Subgroups may not be total due to missing values 
* Only for daily smokers 









Table 10. Crude and adjusted odds ratios (OR) for poor SROH. The results are adjusted for age, 
gender (women-2; men-1), income, education, residence area (Sami majority-1; Sami 
minority-0), smoking, alcohol use, snuffing, tooth brushing at the age of 10, supervised 
tooth brushing at the age of 10 and attitudes towards dental hygiene. 
 
 Crude OR p-value CI 
adjusted 
OR  p-value CI 
Age categories       
18-34 1   1   
35-50 0.954 0.487 [0,836;1,087] 0.721 0.003 [0.579;0.897] 
50-69 1.793 <0.001 [1,637;2,077] 0.995 0.972 [0.767;1.292] 
Gender 0.639 <0.001 [0,588;0,695] 0.776 0.007 [0.645;0.933] 
Gross family income       
low 1   1   
medium 0.637 <0.001 [0,565;0,719] 0.770 0.058 [0.588;1.009] 
high 0.350 <0.001 [0,310;0,396] 0.520 <0.001 [0.370;0.727] 
Education       
Primary school 1   1   
Secondary school 0.565 <0.001 [0,499;0,640] 1.013 0.921 [0.783;1.311] 
Higher ≤3 0.401 <0.001 [0,352;0,456] 0.755 0.042 [0.576,0.990] 
Higher >3 0.292 <0.001 [0,257;0,332] 0.713 0.015 [0.542;0.937] 
Residence area  1.530 <0.001 [1,387;1,687] 1.364 0.002 [1.121;1.661] 
Smoking       
Never 1   1   
Former 1.804 <0.001 [1,634;1,993] 1.491 <0.001 [1.231;1.807] 
Daily 3.169 <0.001 [2,825;3,554] 2.633 <0.001 [2.108; 3.290] 
Alcohol use       
Never/rarely 1   1   
Monthly 0.726 <0.001 [0,657;0,802] 0.709 <0.001 [0.585; 0.859] 
Weekly 0.703 <0.001 [0,633;0,781] 0.680 0.001 [0.546; 0.848] 
Snuff use       
Never 1   1   
Former 1.015 0.852 [0,865;1,193] 1.199 0.185 [0.917;1.568] 
Daily 1.178 0.023 [1,023;1,356] 1.521 0.006 [1.130;2.047] 
Tooth brushing at the age of 
10       
Once a day or more 1   1   
Sometimes 2.532 <0.001 [2,532;2,290] 1.761 <0.001 [1.402;2.213] 
Seldom/never 3.841 <0.001 [3,841;3,142] 2.592 <0.001 [1.628;4.126] 
Supervised tooth brushing at 
the age of 10       
Often (Almost daily) 1   1   
Sometimes 1.457 <0.001 [1,309;1,621] 1.255 0.029 [0.023;1.539] 
Seldom/never 2.382 <0.001 [2,128;2,666] 1.500 0.001 [1.182;1.904] 
Attitudes towards dental 
hygiene 0.791 0.166 [0,568;1.102] 0.830 0.035 [0.698;0.987] 
